Evolution by natural selection eliminates maladaptive traits from a species, and yet Alzheimer's Disease (AD) persists with rapidly increasing prevalence globally. This apparent paradox begs an explanation within the framework of evolutionary sciences. Here, I summarize and critique previously proposed theories to explain human susceptibility to AD, grouped into 8 distinct hypotheses based on the concepts of novel extension of the lifespan; lack of selective pressure during the post-reproductive phase; antagonistic pleiotropy; rapid brain evolution; delayed neuropathy by selection for grandmothering; novel alleles selected to delay neuropathy; byproduct of selection against cardiovascular disease; and thrifty genotype. Subsequently, I describe a new hypothesis inspired by the concept of mismatched environments. Many of the factors that enhance AD risk today may have been absent or functioned differently before the modern era, potentially making AD a less common affliction for age-matched individuals before industrialization and for the majority of human history. Future research is needed to further explore whether changes in environments and lifestyles across human history moderate risk factors and susceptibility to AD.
Introduction
From the perspective of evolutionary sciences, Alzheimer's Disease (AD) represents an enigma. AD is highly prevalent (Wimo and Prince, 2010) , highly deleterious with no offsetting benefit, and has some genetic basis (Licastro et al., 2007) . On the surface, it would appear that natural selection (henceforth "selection") should eliminate AD from the human species, but instead incidence is rapidly increasing (Brookmeyer et al., 2007; Rocca et al., 2011) . Thus the persistence and prevalence of AD requires evolutionary explanation. This two-part manuscript first summarizes and critiques evolutionary scientific theories for the persistence and prevalence of AD tendered by previous authors, and subsequently, suggests a new evolutionary hypothesis explained in greater detail than the others because no paper has yet been devoted to its complete description. The hypotheses are all presented with reference to AD, although many of the ideas could be similarly argued for other geriatric non-communicable chronic diseases. Previous theorists have proposed the following premises: 1) Novel extension of the lifespan, i.e., that before the advent of Western medicine, individuals did not live beyond the fifth decade of life;
2) Age-related selection bias, i.e., that traits affecting younger individuals are more sensitive to selective pressure because they are more likely to influence reproductive success; 3) Antagonistic pleiotropy (Williams, 1957) , i.e., that genes that are beneficial in one way or during certain phases of the life cycle may be detrimental in other ways or at other phases; 4) That AD is a by-product of rapid brain evolution; 5) That AD neuropathy is delayed in humans compared to ancestral species due to selection for grandmothering; 6) That novel alleles protective against AD were selected to delay disease onset; 7) That AD is a by-product of selection against cardiovascular disease; 8) That AD is caused by a thrifty genotype (Neel, 1962) , i.e., the idea that sacrificing energetically costly traits is adaptive in conditions of caloric stress.
The new hypothesis described here invokes the concept of environmental mismatch (Eaton et al., 1988) , i.e., that novel features of modern human environments may promote disease states that were absent or at lower frequency in the pre-modern world. The modern epidemiological era to which I refer is defined by the transition to in- 
